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Description 
TOOL HOLDER ASSEMBLY 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a tool holder assembly, 
and more particularly to a tool holder assembly having a 
spring-biased adjustment member adapted to deliver a 
fluid to a cutting tool. 

[0003] 2. Background Art 

[0004] Previously, tool holders incorporated an adjustment screw 
in the shank of a cutting tool as described in U.S. Patent 
No. 4,642,005 or incorporated a movable coolant pipe 
that engages a longitudinal screw tap borehole as de- 
scribed in U.S. Patent No. 6,135,679. 
Summary of Invention 

[0005] According to one aspect of the present invention, a tool 
holder assembly for a cutting tool having an end surface 
and a fluid passage is provided. The tool holder assembly 



includes a tool holder, an adjustment member, and a 
spring. The tool holder includes a counterbore and a con- 
duit. The counterbore is adapted to receive the cutting 
tool and has a bottom surface. The conduit is axially 
aligned with the counterbore. The adjustment member in- 
cludes a body portion, a flange portion, and an internal 
fluid passage. The body portion is at least partially dis- 
posed in the conduit. The flange portion is disposed in the 
counterbore adjacent to the body portion. The internal 
fluid passage is defined by the body and flange portions. 
The spring is configured to bias the adjustment member 
to engage the end surface to inhibit fluid leakage. 

[0006] The adjustment member may include a connection tube 
attached to the body portion. The connection tube may 
include a first section that is at least partially disposed in 
the conduit and a second section that is at least partially 
disposed in the internal fluid passage. 

[0007] The flange portion may include a chamfer adapted to en- 
gage the end surface and disposed proximate the fluid 
passage. The flange portion may have a larger diameter 
than the connection tube or the body portion. 

[0008] The spring may be disposed between the flange portion 
and the bottom surface, the conduit, or the connection 



tube. 

[0009] According to another aspect of the present invention, a 

tool holder assembly for a cutting tool having an end sur- 
face and a fluid passage is provided. The tool holder as- 
sembly includes a tool holder, an adjustment member, a 
connection tube, and a spring. The tool holder includes a 
counterbore and a conduit. The counterbore is adapted to 
receive the cutting tool and has a bottom surface. The 
conduit is axially aligned with the counterbore. The ad- 
justment member includes a body portion, a flange por- 
tion, and an internal fluid passage. The body portion is at 
least partially disposed in the conduit. The flange portion 
has a larger diameter than the body portion and is dis- 
posed in the counterbore adjacent to the body portion. 
The internal fluid passage is defined by the body and 
flange portions. The connection tube is disposed proxi- 
mate the body portion and the conduit. The spring is con- 
figured to bias the adjustment member to engage the end 
surface to inhibit fluid leakage. 

[0010] The connection tube may include a first section and a sec- 
ond section. The second section may be disposed proxi- 
mate the first section and may have a smaller diameter 
than the first section. The second section may be at least 



partially disposed in the internal fluid passage. The con- 
nection tube may be integrally formed with the adjust- 
ment member. 

[0011] The spring may be configured to engage the flange por- 
tion and the bottom surface, the conduit, or the first sec- 
tion. 

[0012] According to another aspect of the present invention, a 

tool holder assembly for a cutting tool having an end sur- 
face and a fluid passage is provided. The tool holder as- 
sembly includes a tool holder, an adjustment member, a 
connection tube, and a spring. The tool holder includes a 
counterbore and a conduit. The counterbore is adapted to 
receive the cutting tool and has a bottom surface. The 
conduit is axially aligned with the counterbore and has a 
first inside diameter and a second inside diameter. The 
adjustment member includes a body portion, a flange 
portion, and an internal fluid passage. The body portion is 
at least partially disposed in the conduit. The flange por- 
tion is disposed in the counterbore adjacent to the body 
portion. The internal fluid passage is defined by the body 
and flange portions. The connection tube is at least par- 
tially disposed in the conduit. The spring is configured to 
bias the adjustment member to engage the end surface to 



inhibit fluid leakage. 
[0013] The first inside diameter may be smaller than the second 
inside diameter. An engagement surface may be disposed 
proximate the first and second inside diameters. The 
spring may be configured to engage the flange portion 
and the engagement surface. 
Brief Description of Drawings 

[0014] Figure 1 is a section view of a first embodiment of a tool 

holder assembly. 
[0015] Figure 2 is a section view of a second embodiment of the 

tool holder assembly. 
[0016] Figure 3 is a section view of a third embodiment of the 

tool holder assembly. 
[0017] Figure 4 is a section view of a fourth embodiment of the 

tool holder assembly. 
Detailed Description 

[0018] Referring to Figure 1, one embodiment of a tool holder 
assembly 10 for a cutting tool 12 is shown. In this em- 
bodiment, the tool holder assembly 10 includes a tool 
holder 14, an adjustment member 16, and one or more 
springs 18. 

[0019] The cutting tool 12 includes one or more cutting surfaces 



20, one or more fluid passages 22, and an end surface 24. 
The cutting tool 12 may have any suitable configuration 
and may be of any suitable type, such as a chamfer tool, 
counterbore, drill, mill, reamer, or tap. 

[0020] The fluid passages 22 extend through the cutting tool 12 
and are configured to provide a fluid proximate the cut- 
ting surface 20. 

[0021] The end surface 24 is disposed at an end of the cutting 
tool 12 and may have any suitable configuration. For ex- 
ample, the end surface 24 may be generally planar, con- 
toured, or tapered to help position or center the cutting 
tool 12 as shown in the embodiment in Figure 1. 

[0022] The tool holder 14 is configured to hold the cutting tool 
12 and rotate about an axis of rotation 28. More specifi- 
cally, the tool holder 14 is configured to be connected to 
a spindle or other suitable device that is adapted to rotate 
the tool holder 14. The tool holder 14 may be of any suit- 
able type, such as shrink fit holder or chuck. The tool 
holder 14 may be made of any suitable material, such as a 
polymeric material or a metal. 

[0023] The tool holder 14 includes a counterbore 30 and a con- 
duit 32. The counterbore 30 is adapted to receive the cut- 
ting tool 12 and includes a bottom surface 34 disposed 



around the conduit 32. The counterbore 30 may have any 
suitable configuration for receiving and holding the cut- 
ting tool 12. Optionally, the cutting tool 12 may be se- 
cured to the tool holder 14 in any suitable manner, such 
as with one or more set screws as is known by those 
skilled in the art. 

[0024] The conduit 32 is adapted to provide a fluid to the cutting 
tool 12. For example, the conduit 32 may be connected to 
a fluid supply pipe or fluid source that is adapted to pro- 
vide any suitable fluid, such as a coolant or lubricant in 
the form of an aerosol, gas, or liquid, to the fluid pas- 
sages 22. The conduit 32 may have any suitable configu- 
ration. For example, the conduit 32 may be integrally 
formed with the tool holder 14, may be a separate com- 
ponent attached to the tool holder 14, or may be defined 
by a combination of integrally formed surfaces and sepa- 
rate components as shown in Figure 1. In this embodi- 
ment, the conduit 32 includes a narrow portion 34 of the 
tool holder 14 and a pipe 36 coupled to the tool holder 14 
with a fastener 38. Also, the conduit 32 may be disposed 
concentrically with the axis of rotation 28 and may have a 
smaller inside diameter than the counterbore 30. 

[0025] The adjustment member 16 is configured to engage the 



end surface 24 to inhibit fluid leakage and to help posi- 
tion the cutting tool 12 along the axis of rotation 28. 
More particularly, the adjustment member 16 includes a 
body portion 40 and a flange portion 42. The adjustment 
member 16 may be made of any suitable material, such as 
a polymeric material or a metal. 
[0026] The body portion 40 and the flange portion 42 cooperate 
to define an internal fluid passage 44. The internal fluid 
passage 44 may be disposed coaxially with the conduit 
32. 

[0027] The flange portion 42 may have a larger diameter than the 
conduit 32 and/or the body portion 40 to help limit the 
axial movement of the adjustment member 16. The flange 
portion 42 may have any suitable shape for receiving and/ 
or mating with the end surface 24. For example, the 
flange portion 42 may include a chamfer 46 adapted to 
engage the end surface 24 to help position the cutting 
tool 12 and to improve fluid flow and fluid distribution to 
the fluid passages 22. More particularly, the chamfer 46 
and centrifugal forces present when the tool holder as- 
sembly 10 is rotated cooperate to direct fluid to the fluid 
passages 22. Alternately, the flange portion 42 may incor- 
porate a curved or rounded surface that seals tangentially 



against the end surface 24 to facilitate run-out adjust- 
ments using one or more radially-oriented adjustment 
screws incorporated with the tool holder 14. 

[0028] Optionally, a seal 48 may be disposed between the flange 
portion 42 and the end surface 24 to further inhibit fluid 
leakage. The seal 48 may have any suitable configuration. 
In one embodiment, the seal 48 may be at least partially 
disposed in a groove located on the end surface 24 and/ 
or flange portion 42. 

[0029] a connection tube 50 may be attached to the adjustment 
member 16. The connection tube 50 may be adapted to 
receive a fluid from the conduit 32 and provide fluid to 
the internal fluid passage 44. The connection tube 50 may 
have any suitable configuration and may be made of any 
suitable material, such as a polymeric material or a metal. 
In the embodiment shown, the connection tube 50 has a 
first section 52 and a second section 54. 

[0030] The first section 52 may be adapted to move inside the 
conduit 32. In addition, the first section 52 may be con- 
figured to contact the inside of the conduit 32. 

[0031] The second section 54 may have a smaller diameter than 
the first section 52. Moreover, the second section 54 may 
be adapted to engage the body portion 40 of the adjust- 



ment member 16. More specifically, the connection tube 
50 may be integrally formed with the adjustment member 
16 or may be a separate component that is attached to 
the adjustment member 16 in any suitable manner, such 
as by welding, fasteners, or an adhesive. 

[0032] The spring 18 is configured to bias the adjustment mem- 
ber 16 into engagement with the cutting tool 12. More 
specifically, the spring 18 biases the adjustment member 
16 into engagement with the end surface 24 to inhibit the 
formation of a gap between the adjustment member 16 
and the end surface 24. Such a gap can reduce the quan- 
tity and/or quality of the fluid supplied to the cutting sur- 
face 20 and degrade tool life. The spring 18 may have any 
suitable configuration, such as a coil spring or Belleville 
washer. In addition, the spring 18 may be disposed in any 
suitable location. In the embodiment shown in Figure 1, 
the spring 18 is disposed between and adapted to engage 
the flange portion 42 and the bottom surface 34. 

[0033] Referring to Figure 2, a second embodiment of the tool 
holder assembly 100 is shown. In this embodiment, the 
tool holder assembly 100 includes a cutting tool 112, a 
tool holder 114, an adjustment member 116, and a spring 
118 similar to the embodiment in Figure 1. 



[0034] The cutting tool 112 may include one or more cutting 
surfaces 120, one or more fluid passages 122, an end 
surface 124, and may be rotatable about an axis of rota- 
tion 128 as previously described. 

[0035] The tool holder 114 includes a counterbore 130 and a 
conduit 132. As previously described, the conduit 132 
may include a narrow portion 134 and a pipe 136 coupled 
to the tool holder 114 with a fastener 138. In this embod- 
iment, the narrow portion 134 has a diameter sufficient to 
allow the spring 118 to engage an end surface of the pipe 
136. 

[0036] The adjustment member 116 may include a body portion 
140, a flange portion 142, an internal fluid passage 144, 
and a chamfer 146. The adjustment member 116 may in- 
corporate a connection tube 150 having first and second 
sections 152, 154 as previously described. In this embod- 
iment, the spring 118 is configured to engage the pipe 
136 and the flange portion 142 to bias the adjustment 
member 116 to engage the end surface 124 to position 
the tool and inhibit fluid leakage. 

[0037] Referring to Figure 3, a third embodiment of the tool 
holder assembly 200 is shown. Similar to Figure 1, the 
tool holder assembly 200 includes a cutting tool 212, a 



tool holder 214, an adjustment member 216, and a spring 
218. 

[0038] The cutting tool 212 may include one or more cutting 
surfaces 220, one or more fluid passages 222, an end 
surface 224, and may be rotatable about an axis of rota- 
tion 228 as previously described. 

[0039] The tool holder 214 includes a counterbore 230 and a 

conduit 232. The conduit 232 may include a narrow por- 
tion 234 and a pipe 236 coupled to the tool holder with a 
fastener 238. 

[0040] The adjustment member 216 may include a body portion 
240, a flange portion 242, an internal fluid passage 244, a 
chamfer 246, and a connection tube 250 having first and 
second sections 252, 254 as previously described. 

[0041] | n t his embodiment, the pipe 236 includes a first inside 
diameter 260 and a second inside diameter 262. An en- 
gagement surface 264 is disposed proximate the first and 
second inside diameters 260, 262. The spring 218 is 
adapted to engage the flange portion 242 and the en- 
gagement surface 264 to bias the adjustment member 
216 into engagement with the end surface 224 to position 
the tool and inhibit fluid leakage. 

[0042] Referring to Figure 4, a fourth embodiment of the tool 



holder assembly 300 is shown. In this embodiment, the 
tool holder assembly 300 includes a cutting tool 312, a 
tool holder 314, an adjustment member 316, and a spring 
318 similar to the embodiment in Figure 1. 

[0043] The cutting tool 312 may include one or more cutting 
surfaces 320, one or more fluid passages 322, an end 
surface 324, and may be rotatable about an axis of rota- 
tion 328 as previously described. 

[0044] The tool holder 314 includes a counterbore 330 and a 

conduit 332. The conduit 332 may include a narrow por- 
tion 334 and a pipe 336 coupled to the tool holder with a 
fastener 338. 

[0045] The adjustment member 316 may include a body portion 
340, a flange portion 342, an internal fluid passage 344, a 
chamfer 346 and a connection tube 350 having first and 
second sections 352, 354 as previously described. 

[0046] | n this embodiment, the spring 318 is adapted to engage 
the flange portion 342 and the connection tube 350 to 
bias the adjustment member 316 into engagement with 
the end surface 324 to position the tool and inhibit fluid 
leakage. More specifically, the body portion 340 is dis- 
posed in the conduit 332 and the flange portion 342 is 
adapted to seal against and to move axially within the 



body portion 340. 

[OO 47 ] The tool holder assemblies 10,100,200,300 described 

above may be employed with any suitable machining pro- 
cess or fluid delivery system. For example, the tool holder 
assemblies 10,100,200,300 may be used with a minimum 
quantity lubrication (MQL) system. In an MQL system, a 
pressurized lubricating fluid, such as an oil mist, is pro- 
vided through the tool holder 14,114,214,314 and cutting 
tool 12,112,212,312 to the cutting surfaces 
20,120,220,320. Fluid delivery is controlled to provide 
just enough lubrication to sustain the machining process. 
Consequently, it is desirable to provide gap-free sealing 
between the cutting tool 12,112,212,312 and the tool 
holder 14,114,214,314 to inhibit fluid leakage and im- 
prove tool life and process performance. Providing gap- 
free sealing without manual intervention or manual ad- 
justments to a tool positioning screw is desirable to help 
insure quality of the finished part. For example, gap-free 
sealing without manual adjustments is desirable in pro- 
cesses that "reuse" tools by regrinding or resharpening 
cutting surfaces and thereby alter the tool length. 

[0048] while the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 



which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 



